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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost of a 
light input/output device array approximately to 1/mn, 
and to dispose optical devices on the light input/output 
device array with high density, where m and n are 
natural numbers larger than or equal to 2. 
SOLUTION: Optical devices 3 are formed on a first 
substrate 1 with smaller intervals than those of devices 
of a light input-output device array. Optical devices 3 
corresponding to the intervals of the devices of the light 
input/output device array are selectively transferred and 
disposed on the light input/output device array 
substrate to manufacture a light input/output device 
array. In this case, intervals dr and ds between optical 
devices 3 on the first substrate 1 corresponding to 
horizontal and vertical intervals dx and dy between 
devices of the light input/output device array divided by 
natural numbers m and n: dx/m and dy/n, where m and n 
represent the same as mentioned above. 
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1 

tf»*JSl] Sf§l©S«±tc. 5tXtti^^7KS 
SM© m^Sim ©E?'J IHBKfcra; Vtz.ftM=f- £ . ft AW 

2 ] Mies i o*«±iz»j«-r a**'? ©e 

JfllBHdr, dsJ, ftAffi^iiir? 7 U-f gg©3fc^E 
?'J©fit «*©E3ajffiRid x, d y<fc9 fc/J\$&E?'JWRS 
(dx^dr, dy^ds. fcfc:L<85**ttBWPKttfSa: 

WSSdr. ds$, ^AfflA^JKSlCHfE^J 
©8t ftf©E?>JfflBidx. dyS2H±Oia»m, n 
TPfcLitdx/m, d y/nOWIi:t5Ct^{St 

-r^st*^ i {cia«©7tAm^m : ?7 gg©sit 
ft. 

[ft*JS4] SfrfB7tAm^*^7K^MaiS*iv'J 

mnm=f-7 u-r gg©siigft. 

^ *wsi wkhe^e^j-t s &g k wmwtfL 3 tix i> s 

C <hS^SStt-SI»*« 1 iCf2«©^Atb^^7 U-f 
t6g©Si£ft. 

[W#Jg6] JBloaWLhfc, ftAtf^S^WH 
e©*^E5"J©«|. ICEWSIdx, dyctH/)^ 
ftE^JWRId r > ds (dx^dr, dy^ds, fcfc* 
L*^ttR|l$fcttfftS£L;fcJr») T-Tt^^B^T-S^D 

iftfESS 2 ©»£±©ftifi^© 5 *>. ftAHJ2iiSi^7 l"f 
gg©*^E?>J©E?iJIKBid x, dy KfcttSLfcjfc*^ 
ft, S2©S«l'S*?a<Jt^^Ba#tLT, ffrffigE*^J 

3HP7U-ffgg©§3igft 0 
[«*^7] HUES 1 ©»«±©7tS?H^ 7*h7 

«t-r*.ni**6CE*o3tAm^*^7H'«a©« 

ilft. 

[0 0 0 1] 

Jt^W&^/XttSBJt^SSrafeWtm^TcEyjLfc 
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ftAa^J^7l^gg©SiS7jftK|llU ^©ftAffi 
[0 0 0 2] 

[ft*©ftfl5] Ls iowaHt. «is<t. *e*<ttc 
t*>&oT, gatEtficeH-rsireas^ttttffiiiB. 

[0 0 0 3] 3teE**m>&a£M3fc*tt&IISiUT:, « 

&#©ft 7 r -r a*& a &Mte-cffii$ $ n-s. - ^7t^^ 

K <fc o Tf?l »C^:jfc7c03tg# £A;ftR /X « ffl 7j "T 

•5 -> x t- a r # © -> x 7- a « ~ m i » n -a 5t a m 
TUfmmomf&tf. m^mm^s - 288540^ 

[0 0 0 4] C©S!3lE«ltt. Igftift^l^fRtfgft 
^7Ht, ffi»HKRtf§«®i&£|ig-GaAsS 

U 5fc7 5M'A*fc:.fcO--f >?—a*t/ h-f^^OX'Sb 
^..^©fiestEHTttfE^^tbTBRJtU— If. St^ 
*Til,Tpin7t^i't-H 1 *fcttMSM7* 

•etl^g2 0wm. KSS2 5 0*im. 2X27KC 

[0 0 0 5] 07 (a) BS«fil,Tp in7*h 

^RZ/SWUlKtLT i -GaAsII;±5FETRl)t 

112BAR3-H, 113lipin7 
* K#-Y*— F, lHlilnGaPl, 1 158g2 
- ©3tSWB«, 116US1 ©>tK»K. 1 1 7 tt7-X 
1 1 8(jp-GaAsSt, 119t4^^— y- 
8. 12 0(i-ft>ttAfl«, 12 1tei-GaAs 
12 2Hh7>yX^ (FET) t5 J; ^S^TSvf, 
1 2 3ttffiK3tU— tf7l^ 
-f, 12 4tt7-XSB^. 12 5Bpin7*K^t 
-K7KT?*4. -©%Am^*^7KSg«. B 
« 7 (c) (C^-r<t-5tC, JSS63tU— tf 1 3 Oip i n7 
*hy^t-Hl3 1 €-7t7 7-f A'^t<h*©7t^ 1 3 2 

[0 0 0 6] fc*mnZ, a^t^TU-f RtfgJt*^ 
71^-fi:. IKlftlB]ii&Rr/g«[H]!g£|ii]-GaAsS}£± 

S?7 U-f RZfgytmTT U-f G a A s *«±* 

n.P»«±tC-#:<tLTjg*»J«-r-6CtttR 

GaAsM±IC- mtMf&?2>Z.£\t. — HBgftT'$> 
50 ^„ GaAsS1SJilC^7 l 6*^7KRa:§^ 
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y 7 p -9-f X*tf* A * < fc * eoMftftt ft -5. — AS \Zlt£t<y>l 

¥m#ttm*8>m-?z>ytAtiijjm : ?\tG a a s 

[0 0 0 7] d©J;p&Ei|£fti&-r-5*:aeK RXSIHF ' 

«*>e>3£i3M£~.£:, £8«J&*e>7l"fS;K'M0 2[s]©lE 
^XgSrff ifcfcK. UVBWKiDMIBTSttBSfc 
UVfiJfH}g*SiJ$r^-yMffi{r^*LfcUVtiJ«l 

wa?— y**«p«osE#»cttffl-r**jfe*«, u s p 5 

4 3 8 2 4 1 KB^SftT^-S. £©£tfn<Z>;£?££0 8 

■ [0 0 0 8] 08 K*V»T, 2 8 0 2 8 
2 ttjSJBU Vid(H^-y. 2 0 6 ti^A'-f X; 2 8 4 a 
T— 7* 2 8 6 ttX#*->StJJg. 2 8 8 «a«-e*-5. 
£'a>M£&t>Tl*. X 2 0 6 SrJK^LfcSIS^fli: 

£&*Lfc&. 08 (a) tC^-Ti^fC, ±j&»6»Pi3t 

j#«2 8o. uvmmmwT-72 8 2. fmx2o 

6 0>SifijiS:tfM£U ^(C08 (b) I'^fcfc^^it^iJ 
©f-72 8 4©±, 8 (c) K^Ti; 5 X 

#*~>BIg2 8 6St#Lfclfi2 8 8±fCS9!3:J$« 

2 8 0ffliJ^e ( uv8g»b-r5-r)g^i-r-5fe(7)T$>-5o : 

[0 0 0 9] St, ±EUS P 5 4 3 8 2 4 1 ti, ittfc 

0 9{C*3UT. 3 0 2«X^;UA#i|^£&5#i!&ttg 

3 0 4\th 7 ztztenm^mfcrnoTrt-i 

X, 3 0 6«#S§tftX. 3 0 8. 3 12«X^-X. 3 

1 4«#8SttY, 3 1 6tem&mfaT'&Z>. 

[0 0 10] £1*, 09 (a) KS*TJ;'5IC. fMX 

3 0 4 £J£S»Jtt€? 3 0 2 tefgarr -5. 

#tttt««3 0 2 ©:7*;|,A©#tf fettB-TSfc 
*©SgSr«ibt, t/HXSI;t/H XfflRiiiftfi 
E!S*1S3 1 6©r;H Xlgifcteg^x*- L& 
#5, «^JtC0 9 (b) tz^f i;5l3#aS?AX 3 0 6© 
^frKX^-X 3 0 8 S:ffio«k'5lCx/W XWRISWWI 
U ^1C0 9 (c) Il^-T «k o lr#flg^Y 3 1 4 cD^ft 
(3X^-X3 1 2 Sr^OiplCftfiLT^/N'-rx 3 0 4 
©&BifeJe>£fif?„ t©^rM^3 0 4£@&S«3 
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[0 0 11] 

[«i«*<*Hfel,£ 5 -hBEft*0"J£LT0 9 

«lK:±0 7*/WX|BIE«Stt»-r**ftT*S*«. Wig 

<Dt*^(C^£-5^(CckoT. x/W Xf£fij5*g*-?xA*-f 
XiMX (^2 0m) «»"Ttl*t^5*KB9/j:|B]B* 

a^*.Tv>£fc«e>, x/^x»©f»gg<ig*a»dtgij^ 

[0 0 12] '>&< £*> l milOjil^ 

to-imftiM&Rfcma*^ 7U-YT»*. ?A-f X&CDft 

am-w t tr feg^fr-a- \z^±tm m * s-r -s 

ii&fcn^-rv^. (D^-rno&izis^T^mm&ffit 
isxmm-?zz.ii\z\zmtbx*zttmm&$>5. 

[0 0 13] *5!^©ed«)«±fEfie5l50iJ©^*T-*-5S 

20 -fSB<^S!)t^te*ii«-r^CiT-$.-5„ 
[0 0 14] 

[^ssr^-r^fc*©^©] *%^©«*«nre« 

tc, ftAffl^SH 1 7 U-f ^BOSl^gB^JOfflHi 0 *>/Jn 
$JilB?>JmBT3t3B¥S:^-r^^ , n-feX<i:. HiaHgS 1 
©»«J£03t^©5^, 3tXm^m^7U-fgBO^ 

H*SB»«lCS*?9«Hc^E3riJ-r-5yp-feXt. 

30 [0 0 15] $.tz. *%WO»^2fC|E«W>tAffi7j 
^7 U--f gg<Dgjgftte. IfffEgS 1 ©ifi±i:i^t 

zytm^nmmmmd r . dsi, ^Am^^K 

£&E5»JIB]BJ (dx^dr, dy^ds, fttzVmmt 

mmztef&iLLtj.^) i-r-s Writes t-r -s. 

[0 0 16] $itz. *5!^CDB*3S3fCfe«0^Atij7J 
*T7U-f^fi©Bigffiti, WEJB l ©»«±fr»*"r 

« g£*»m. nfUlfcdx/m, d y / n 

[0 0 17] Sfe. *%^©W*JM4fCE«©3tAffi7J 

[0 0 18] 2*>\Z, *IE^Wtt*J«5|-E«CD^Am 
73^7U-f^B«S!jtfe«. flfHS^Atti73^7K 
SBaSKoftB^SBfcWKlE^eMTStfcBKIHaw 

[0 0 19] *%W«W*3S 6 ICfSecD^Aai 

so 77^ ; ?7H'SB©®!jtffi«. miOS«±l-, ^Alti 
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^JJS^TU-f SsK^jRT-Ha^JO*. KJcoE^JfUIHSdx. 
d y <fc 0 fc/J^&E^JfSIRld r . ds (dx^dr. d 
y^ds. fztiL^mtm^iZ\tfS.iLVt£^) Tft^T 

8Hfc*2©a«fc»*»JK:«fco'3B0ttttS7 r n-t;* 

<h. iifjEJfS2©a«±coft*T©3t>. ^exm^m^T 
mwon^wmnwMmk<\ x. dycsKifc* 

3fE*iJT &:/o-trX«h, SttiCt^attS. 

[0 0 2 0] *5!^®»^JS7 fCfE«©^Attl^ 

^T7W-f£lficoSli£i£te, ffiKSg 1 ©a«±«jt^ 

■5^^SrE?iJ«SlrfFtlfe7.5 L -y/1^7* K 'J V^CO 
J»*J:<ll«»iaE'r*rtt, fctcoglRfcaf^o-fcX 

r-3t a ta ^ m=f- t v -i m m © *t ie *j k » * l fc e 

S*mi©a«±o^E5"J»*tCffi#bfcSS, ftA 

t.«k-5S«fiJilt*^at-r^C<!:T, ftAttl7J5St^7W 

CO O 2 1] *R«-Ctt, SlOS«±C, ftAffl*iiit 
^7!U-fSH<D^BH?iJ©«, IffcoEyJIfflSadx. dy 
•tOfe/h^^tiEWMRid r , ds Cit-dx^dr, 
dy^ds. fc«b«WttlHB»lcjjtfi[bttV» . «*« 

«©EM|BJfi|dx. dy4 2i0^j;-&i»m, 
nT^Ltdx/m, d y/ n ©fflRSTftsSi^^filc: 

<n 5ic#Ttl>. Z.V>m 1 CO 

S«±trg!^fi!tLfe7t^JiJS:7tAm^^7 U-Tg 
BS«KSiR$K3i:£7T5C<hT-, ft^coftAm^SSt^T 

J; 0 te^^" p -fc X co iifln K«fc 0 y \, -f a x h #7 y 7 
TZt^o ft* coax hSat>»ftT€rS. 
[0 0 2 2] 

<z>«sitft«. ««jtsBi©ai«±fc«i(Wifc»j«Lfc 

^coftiH^- fcliSft*?) «it«2f£ 

B©*^E5>JO«S. KJcOE?'Jffll?id x. dyiOfe/hS 
&E?'JfflB§dr. ds. ;;Tdxldr, dy^d 
s, fc£L**ttKI5K:j*&Ufci,>&fl:T. #J*.tfE?'J 
WPgdx. dy*26t±Oi«|«cni, nT'^bfcdx/ 
m. d y/ncofflHSTiSSSH^fiitL. fts£^£${i*BS 
»fc«««i6*fp«-r*. ^t'ClcoSgl co»«£. |g2 
O3taiittll«HUVSJIIt»I&T»0#W*. SBlQS 
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Xy^>2r*frV», ft*^£?fS2coS«±lzm:£Lfctt 
*K»lSTa. EW9K. S?-ffiE«l«£* 

U £©^3C0a&£y^/>h£7f&(,>-3OgS2C0 
2S«K:ifitti:fcttft5 0 -e-LT. ftA&^Si? 1 

TKgBcO^TE^Jco^fiSI-^JSLfcTt^^^^-^S 

[0023] mv<m&Mme>^&tvT, ni3coa« 

<o. TtS^^S^Wtcfe^E^J-r-SiiB^IHlffixi^fiX^ 

t, m3<omm<o. ytm^&myimz&^mm-Tz&m 
izmmmm&Mi&-ztiT^2>z.t. wzwu&mmvtz 

-*s ftSHH*tSfgft¥##W— tf. «3W-Y*-K©J: 

20 E»*«#a/«cflt^i:-rs. X.mTiz&M&m&Z'StiZ 

[0 0 24] (j&J&gW USlC0g«KGaAsg«£ffl 
^fc«-&©2|i:|?^cD||]!ig0iJS-0 l ozfa-izxya—lzm 
^^TRWfi. 0 1 C£lr>T. lttSgl©*fi. 2te 
»«■,;-, 3 JiftslFP, 4tt*^«St, 5(^2(91 

.*. 6«UVfiJH|»|!g. 7«^3COS«, 8«S»» 
l&v 9 1 1 ltm®ffiV&/gim®&. 1 

2,13 «*^«ffiE«S. 1 4 tem&tXttBgttg, 1 
30 5 . 1 6ttVX:!7-e&£. 

[oo25] si (a) ic^-rao, llClfil, #| 

^.tfGaAsS«±(C|bJgtg2 tLTA 1 AsgJWl 
AlxGai-,As (Ux^O. 5) Sr^Lfc^. 

SrfT^i. XT-y/1t7thyDtXWx-7f>^Ig 
Sr^tJ^fl]C0^^C0i«^KjgS^7 p D-lrX?rffl 

^t^co^fflB^dr. dsll @B<Ji-r-2>3tAai 
7^^Tffl7U"fgBcO^E?>JcOE?'JffiBld x. dy£ 
40 2JW±Og^©:m. nTI^LfcWI^dr (=dx/ 
m) . ds (=dy/n) Til5^*^^-r-5. ytMT 

&m%frv7z:£\zttmm?)V)r>2<?>-$:Mf8.L. m^ft 

[0 0 2 6] ^(C, Hi (b) CjjVfilD. Ttajgtt* 

*-r«.^2cos«5. ^j^.ti*^7x*«icauaa i 

(a) tC^-r^T^J5£^*-C0^ 1 C0S1S 1 (GaAsS 
«) 5:UVi!l@ifiSflt6 (CcfcO. ^ 1 cos« i (rm^Witi. 

ffl*^2coa«5tr*fiPi$-&T?so^its. uvsufsflj 

so Jg6 <hLT. 0iJ^«'#^Ba6 2 - 0 0 1 7 7 3 ^$£12 
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UJMMNH*. «HSPP4 - 0 8 9 8 7 9 4H*ttEtt®ffi 

•a«lST»5. El (c) {c^-TiiO. ftl 

OS«l (GaAslS) ^IKl^f^^S (HFi£ 
tt) K±0««H2Tfl«|ifcSLfc». ^T^glx-y^ 
>^£frV>. 7^T£ft2©S«5 (Jtf57lfi) ±fc 

[0 0 2 7] ^{3, 01 (d) tC^-TilO, 
tt/S«Httl 1, fc^HnEttSfcJBfcLfc. ^AttJ73 
^7H8ifflOS3©l«7$ffittS. fciKU 
01 (d) ~ (g) 7?ttte?®yDtX7D-5itfc 

-5. I30M7 iLTS'y:3>a«j&tfciST?»D. ^ 
3©M70«Sl;gfW8 5ML, Ht^vx^ l 

"«rl&8 iLTtt^^.«#Ba¥8- 1 5 7 2 7^1iffiie« 
; ©7*U U-h*©UVBML»re. #H¥6- 1 0 2 4 

lo ^&fgE«©£j$ffc<fcfWHiii iz/\*-ywtfmnm 

[0 0 2 8] d©&, 01 (e) fC^-TfflO, ft 2 ©8 
« 5 £3fcStT jPJB 3 ©S« 7 J: 3 tCifi 

© u v id ik w mtz » tc K^ai s mvim \z m »r * . « « 

"T*. H^VX £ 1 6 tttftEBft * 1 5 iftffl-T 
Ctt>W(IET*S. $gftig!l 7«tJ|»3nj5:»»fi)UV 
«H«ft6tt. ft 2 ©aS«5fc*f-r 
fi«S**. — itEOJ:5C. *n*MttCJ:t). 
ft 3 0£^®3K*?ftttfKl*CD&*ttrilt 8 

<» £©«fcptCLT\ HI (f) tCSrfiiO. S3 OS 
[0 0 2 9] *LT, Ell (g) KaVraO. ^AttiTj 
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[0 0 3 0] ±a©*Jfi«Ttt»*«IS©UV«||BOtt 

[0 0 3 1] ftl©a«l*^ft2©S1S5lC^MfC 
ftl©S1SSr|^*-rS7'n-t:XitT. ±EH*£«T« 
GaAsat«SttflI-r**£. fUBtlli LTIJJl^f 
'0 >y*n?riE&A 1 A s *JWIJg**G a A s £££ft?4tjfi 
t©PIIC»«*tlfc«j**wbfc««, :o|6A 1 A s 
MWi£:®»RttaHft®&tt3R?«tJAaA 1 ,G a i- x A 
s©*fl/£x«0. 5^x^0 tSoWSCt^iil, 
G a A s i«OiS^6a«SXyf->^St« 

[0 0 3 2] «*©*^aKJ:i5*B!Ean*3tAia** 

f7i/-fiio«&it su^aftw^KjBriEbfcftio 
20 »«£fflj£U •5-ti^tift2©a«±{rfc3?LfcabtT 

01 (d) fr&Hl (f) t*f^'r*ft2©S«j5^ft 
3 ©**<0»#»IS±^O(E97 r D-b^K:fSfc»» 2 ©g 

**3tsiHFfeaai»K-tt-ro7 7<^>hbr>o. ft 

3 ©a*£±^©fe3j:£|g9 jg-Td 

T&«.' ; -9-ftfc$ft?ttfl!>ft (=ft 1 ©*«©#&) fc* 
tt* 0 £ U T 7 7 -f * > h t IFF* L % 0 fcSBfrT -5 C 
tT2(£5£W©Sg«g^ 1 ©7D-itRi;?||T3tAffl^ 

*ffitLT02(;StI*), 01 (d) ©IgCliJUT 
30 ft3©*«7 \zWZ-liC F^CHFaSffl^fcHMX 
y.y (RIE) IZ&0. W©fy^tAI.^XO 
DflSR 1 0«MLT*t. CWiaSPtCO^J&S^lg 

[0033] mm^cDmm) ^woyytxtaxm^T 
U"f se jiff e?"J $ n -s yem^- amm. \z -d ut mm? 
z>. &*£K>ft\tiij}m7r7is'f$im\zmm2tiT^2> 

v5 1 >^"SI^fl|^t LTiiftI©A 1 A s ffgtlf #G 
a A s SftfctteKSw-r. 
[0 0 3 4] 0 3 (a) tt*^©GaAsSfi±l;f 

3 (b) ttl^¥®0$-^L. 2 1«GaAsA>b&a 
1©S«. 2 2«Ta5^*M#3 5-B. 2 3Bgtt 
H. J5yHlii. 2 4tt±a5»*S»5 5-)B. 2 

so a. 2 7li^«. 2 8«piti, 2 9lipSm®=3 
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SR. 3 1 teW&hg, 3 2 «U— y-'TtTfe-S. 

[0 0 3 5] 04 ( a ) tt*fgl$CD I n PIStR-hKJBlSi 
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